Data Plotting




Plotting Options

The ‘Data’ menu controls which data components are plotted and the plotting options.
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Reference frame for stresses and strains:

Global — Default setting.

(In almost all cases LS-DYNA writes stress/strain tensors for solids and shells in the global Cartesian system.)

Local - Global stresses are converted by D3PLOT to a local system based on the element nodal vectors NIN2 and N1IN3.

(Care is needed for orthotropic materials, as the user can specify whether LS-DYNA uses global or local output of stress/strain.)
Cylindrical — Local axis is calculated based on a cylindrical co-ordinate system.

User-defined




Further Options

« Some of the plotting options within the
‘Data’ menu have an ‘Options..." button
next to them. Clicking this button will
display further options for that specific
plotting option in the lower half of the

‘Data’ menu.
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Contour Options

There are a range of further Contour Options accessed by different tabs.
The ‘Levels’ tab allows control over the number, colour, etc. of the contour levels.

Number of contour levels

Contour Levels for "Scalar 1" Stress

Cloud Plots Iso Plots

Levels Limiting val

Princ Plots Mapping

Resolution Vec Plots

Automatic/manual contour levels:

Auto all frames -
Automatically set contour
levels using the minimum and
maximum data values across
all frames.

Auto each frame -
Automatically set contour
levels using the minimum and
maximum data values for each
frame separately.

Auto all windows - contour
bounds synchronised across
multiple windows that are in

selection in the current page.

Max + Min - contour levels are
automatically spaced with user
defined minimum and
maximum values.

User def — any subset of

contour levels can be defined
by the user.

1 #Levels 16

13

Contour Ramp v 7

(O Auto all frames

(O Auto each frame

(O Auto all windows
Max + Min

(O User def

Reset Cols Reverse

@ Linear

O Logarithmic

Auto Transparency...

Display all exponents
Format: Automatic

Exponent:

Dec. Places:

Save contour colours

-0.118172E-02

Pre-defined colour schemes

Manually enter the values
for the contour levels.

Values can only be entered
for active text boxes. For
Max + Min or User def
these are the levels ticked
on the right.

Adjust colour of each contour
level

NHIIEEERNEEEN

Interpolation of intermediate
contour thresholds

Set transparency to vary with
data value

Number format options




Contour Options

Control settings: Auto option — 6 levels

VON_MISES_STRESS
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0.870 @) Use visible faces o
Sort levels
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|| Display all exponents
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Exponent 3 ¢
Dec. Places: B
Save contour colours.

Control settings: Max + Min — enter the max and min values

Contour Levels b s
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(Max all pts) Levels  Limiingval | Resolution  Vec Plots
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Control settings: Auto option — 16 levels
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Control settings: User def — enter more the levels manually
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Advanced - Plotting Multiple Data Components

Sometimes it is desirable to plot several data components simultaneously on one plot.

For example; in a fluid-structure interaction, the data plot can show both the fluid pressure and the stress on the shells.

=1 Tools T/HIS » [ REPORTER [ PRIMER

2. Clicking the ‘Scalar 1
Options’ button, displays
the ‘Component Options’

Data Part Tree  JavaScript Layout menu Wlthln thIS menu,
Scalar 1 Scalar 2 Vector "Vel" ? the entlty type (e g
Scalar 1 Active Scalar 1 Options... } H o
|—e|mgw i |—bsm . Shell) which the data
Component : | PLASTIC_STRAIN v Component IS pIOtted for
1_ TO plot Several data Contours : Auto all Medium Options. can be ContrO”ed For
. H 1 H Max & Min : | Show max & min only V| Options.
Components’ Wlth!n the Da,.ta Envelope : OFF Options. gxarlnple’ She”S IcangOt
menu ensure the ‘Scalar 1’ tab nipt:  [MDDLE saroe ¥ [ ALLiipis Isplay twc; (SI?‘ab a& ata
Is selected. In this tab, select Ref rame - | components. If bo
the first data component to be . - | . Scalar 1 and Scalar 2
. ¢ veraging ;- ¥ ttributes : tions | H M
displayed. Ensure the ‘Scalar . — are active for an entity,
1 Active’ box is ticked, else Component Oplons the Scalar 2 data will be
the first data component will (Mose ] Type  Wode ] Type displayed.
not be displayed. Det » Al Also in this menu, a
Det » 4] Sald o P plotting mode for each
Beam Interface .
Def »{i] Shet entity can be chosen
Def » [+] Tk Shell ICFD Vol
Def » [¥| SPH ICFD Surf (eg CT’ SI’ etC).
ABP CESE Vol
Def » [v] DES CESE Surf
SPC EMAG Vol
Spring EMAG Surf
Seatbelt Stocastic Ptclg
Spotweld MECH
. . X-Section
U )

Streamlines




Advanced - Plotting Multiple Data Components

3. To plot the second data
component ensure the
‘Scalar 2’ tab is selected
within the ‘Data’ menu. Within
this tab, select the second
data component required to
be displayed. Ensure the
‘Scalar 2 Active’ box is ticked,
else the second data
component will not display.

\

Data Part Tree JavaScript Layout

- Scalar 1 ” Scalar 2 “ Vector ” Vel ]

Scalar 2 Active | Scalar 2 Options... |
Category : ‘ Stress v‘
Component : ‘ VON_MISES_STRESS v‘
Contours : ‘13 ‘ | Auto all Medium ‘ Options..
Max & Min : ‘ Show max & min only v‘ Options..
Envelope : ‘ OFF ‘ Options..
Int pt : | MIDDLE suface v||  ALLintpts v
Ref frame : ‘ GLOBAL V‘ Options..
Magnitude : ‘ Magnitude x cos[phase+phi] V‘

Averaging : Attributes : Options..
Component Options
=3 =3

Def » [v] All

Def » [v] Solid Def » [ | Load Path
| | Beam Def » [ | Interface

Def » [v] Shell

Def » [v] Tk Shell Def » [ | ICFD Vol

Def » || SPH Def »| | ICFD Surf
[ Def »/ [ AP Def » [ | CESE Vol

Def » [v] DES Def » [ | CESE Surf

ef » | _|SPC Def » [ | EMAG Vol

Def »|| | Spring Def »| | EMAG Surf

Def »|| | Seatbelt Def »| | Stocastic Ptels

Def » [ | Spotweld Def » [ | MECH

Def » | | X-Section

Def » |:| Streamlines

4. Itis important to ensure
that the same entity types
are not selected for the
Scalar 2. If both Scalar 1
and Scalar 2 are active for
an entity, the Scalar 2 data
will be displayed.
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Advanced - Plotting Mult|ple Data Components

File Window Tools Display Images Viewing Options Help [Blank (All) »[ Parts (any) »|[Key in: |pP ETl(sVl Ql<search- |

—[Wi = > Il kM M » LI HI SH CT LC SI CL ISOVEL

D3PLOT: solid_shell_test1

CEV Density

1- Max D1HI79 © 1.619598E+00, Min D1HB63 ; 12200006400
Von Mises Stress

1 Max S82 * 1,350261E+06, Min S101 * 0.000000E+00

1.353
1.369
1.384
1.400
1.415
1.431
1.446
1.462
1477
1.492
1.508
1.523
1.539
ﬁgc 1.350261E+06 1.554
1.570
1.585
1.601

CT LC» Sl » CL*» Iso
PR » DP Vel ® Vec

—Nothing close enough.
[Selected VON_MISES_STRESS (Mid surface)]
1 [Shell surf = MIDDLE]

L

|

CEV Density | Von Mises Stress

(Mid surface)

Range: current state | Range: current state

0.000
0.084
0.169
0.253
0.338
0.422
0.506
0.591
0.675

0.760

5. It is necessary to select a data plotting mode for
the model, in order to display both data components.

0.844
0.928
1.013
1.097
1.181
1.266
1.350

x 1.0E+0

e

0.008998

(2T (05 G B0 save P Lock | ——————=—— 4 10][9970E03 || 7]
Anim (autoall) B ML kMM [

File a Anim 0 Draw a

Page: W4 M [1 M Tune _Memory

]Eﬂ Tools [ T/HIS bm REPORTER ﬂ PRIMER

Data Part Tree  JavaScript Layout

Scalar 1 Scalar 2

Scalar 1 Active Scalar 1 Options...

Category: | Compressible Flow (CESE) ]
Component - CEV Density v
Contours : E ‘ Auto all Medium | Options.
Max & Min : Show max & minonly ~ ¥| Optiens.
Opacity : Opacity ON A
Averaging - Attributes - Options.

Data Plot Refresh Options.

Component Options

Def » [¥] All

Def »([ ] Solid Def » [ | Load Path
Def » [ ] Beam | Def » ] Interface
Def » [] Shell

Def » [ ] Tk Shell Def » []ICFD Vol
Def » [] SPH Def » [ ] ICFD Surf

Def » [ ] ABP Def » [v] CESE Vol
Def » [ ] DES Def » [ CESE Surf
Def »|[]sPC | Def » ] EMAG Vol
Def »{[ ] Spring Def » [ | EMAG Surf

Def » [] Seatbelt
Def » [_] Spotweld
Def » j X-Section

Def » [ ] Stocastic Picls
Def » [] MECH

Def »|[ | Streamlines

This example of
plotting several
data components
Is also valid for
plotting “Vector’
and Vel data
components.




Advanced - Envelope Plotting

I

Envelope plot allows the entire analysis (or selected states) to be scanned and the envelope of the
result to be plotted. Envelope plotting can be used to plot the minimum, maximum or the absolute

maximum data values or the times at which this occurs.

1. To select which data value to
plot, click the ‘Options’ button.

E}m Tools [ T/HIS » ¥ REPORTER [ PRIVER

Data Part Tree JavaScript Layout
E - Scalar 1 H Scalar 2 H Vector  "Vel' |.
Scalar 1 Active Scalar 1 Options...
Category : ‘ Stress v‘
Component : | X_DIRECT_STRESS v
Contours : |6 | | Auto all Medium | Options.

Max & Min : Show max & minonly  ¥| Options.

Int pt : MIDDLE surface ¥ ALL int pts

Refframe : | GLOBAL v Options.

Magnitude : | Magnitude x cos[phase+phi] '|

Averaging : Attributes : Options.

Data Plot Refresh Options.




Advanced - Envelope Plotting

2. Within the ‘Envelope Options’
menu, the ‘Component’ to be

P e e g  Ereoreopos |

be chosen. Also the ‘States’ which

the values occur can be chosen. States — SELECT STATES <[]
m
1: 0.00000E+00
2. 9.99453E-04
Retrieve from File L oLeniE
5: 3.99737E-03
— 6: 4.99747E-03
Value to Plot 7- 5 99757E-03
Off 8: 6.99785E-03
Maximum value 9. 7.99790E-03
. 10: 8.99793E-03
Time of max value 11° 9.99800E-03
Minimum value 12: 1.09981E-02
Time of min value 13: 1.19981E-02
14: 1.29982E-02
Absolute value 15: 1.39983E-02
Time of abs value 16: 1.46358E-02

10



Advanced - Envelope Plotting

3. The plot should then display the requested value(s) at the selected states. For this particular example,
the plot displays the maximum value over the selected envelope plot states (1, 10, 20 and 30).

: Window Tools Display Images Viewing Options Help [Blank (All) »[Parts (any) »][Key in |(PR) EF3 Q[<Search> n

Wi S Il KM M U HIESH CT L SI CL IS0 VEL -0
PLOT: FRONT SLED DEMO 06 GLOBAL X Direct Stress
Max 5802734 : 2.610524E-01, Min H814286 : -1.022495E-05 (Mid surface)

5 Max (same item) Min H314563 : -9.418633E-06 (Maximum Value)

Range: automatic
-0.01
20.07
40.15
60.24

80.32

100.40

120.48

140.56

160.64

180.73
200.81
220.89
240.97
261.05

x 1.0E-03

z

wLs

elected GLOBAL X_DIRECT_STRESS (Mid surface)] BO o cr siecir ko CE 0N CIS) B Save P Envelope Plotting Enabled
iccessfully written envelope from M1 on W1 to C:\L i ini ion_f ing\OneDrive_2025-03 2,3,4,7, &9 complex sled\ Vel » mm All
iccessfully written envelope from M1 on W1 to C:\L i ini _f ing\OneDrive_2025-03- 2,3,4,7, &9 complex sled\ Manual Tidy » A E R Views Rev

—— EDENEDE S 0 ED et

Page 4 4 " Tune _Memory

(=) Toois |ETmIS > W aowrn [ eanacm
[coour __Joroups __uties ]

Data Part Tree JavaScript Layout

Scalar1 || Scalar2 || Vector ver | i
Scalar 1 Active Scalar 1 Options...
Category : Stress. VI
Component : X_DIRECT_STRESS v|
Contours : El Auto all Medium Options..
Max & Min : M’ Opions...
Envelope : Maximum Value Options..
Int pt: MIDDLE surface ¥|[ ALLintpts ]
Ref frame : GLOBAL V| Options..
Magnitude
averagng: [__OFF 7] Attributes : (Options.
Data Plot Refresh Options..
States | Help

I — seLectsTates <[]
Retrieve from File STATE LIST (W1)

: 0.00000E+00
: 4.99950E+00

Off

Maximum value
Time of max value
Minimum value
Time of min value
Absolute value
Time of abs value

1

2

3: 9.99990E+00
4 1.09998E+01
5: 1.19997E+01
6: 1.29996E+01
7: 1.39995E+01
8: 1.49994E+01
9: 1.59993E+01
10: 1.69992E+01
11: 1.80000E+01

12: 1.89999E+01
13: 1.99998E+01
14; 2.09997E+01
15: 2.19996E+01
16: 2.29995E+01
17: 2.39994E+01
18: 2.49993E+01
19: 2.59992E+01
20: 2.70000E+01
21: 2.79999E+01
22: 2.89998E+01
23 2 99997F +M1
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Contact us

Global / UK
T: +44 121 213 3399
E: dyna.support@arup.com

India
T:+91 40 69019723 /98
E: india.support@arup.com

China
T:+86 21 3118 8875
E: china.support@arup.com

USA
T:+1 415940 0959
E: us.support@arup.com

Follow us on:

m @O0asys LS-DYNA

Environment

) ©@0asys Ls-DYNA

Environment

Subscribe to
our newsletter:

@ @Oasys

Oasys

LS-DYNA Environment

www.oasys-software.com/dyna/
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